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CHAPTER - 1
INTRODUCTION
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angul deer, Cervus elaphus hanglu Wagner, the state animal of
Jammu and Kashmir forms one of the sub-species of European
Red deer, Cervus elaphus elaphus Linnaeus (Grzemik, 1972; Burton and
Burton 1974). It is listed as Endangered in the Red Data Book of IUCN
(1996 assessment) and is placed in schedule I in th e Jammu and Kashmir
State Wildlife protection Act 1978 and LC in IUCN 2012. Prior to 1950
the deer was quite abundant and distributed widely in mountains of
Kashmir (Schaller 1969). After 1950 the decline in number of Hangul set
in due to mass poaching and loss of its habitat to agricultural and stock
grazing. As a consequence the deer declined drastically in number and
got confined to Dachigam National Park, however, the decline occurred
there in also as from an estimated 2000 Hangul in 1947 (Gee, 1965) only
140-170 survived in 1970 (Holloway, 1970). Grazing, poaching and
disturbance due to human beings were recognized as the major cause of
decline in the population of Hangul deer in Dachigam (Kurt, 1978, 79).
The protection offered to Hangul deer in 1970’s and 80’s led to
their gradual recovery and their number increased to appreciable extent in
the late 80’s (700-800). The declaration of Dachigam as National park in
1982 ensured strict management of Hangul habitats within the park.
The poaching was completely stopped with in the park premise and
upper altitudes were freed of professional grazers. However with in the
onset of militancy in the state in early 90’s the Hangul was once again put
H
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to great trouble due to lawlessness in the state. The deer population again
declined to very low levels and the latest census conducted by Wildlife
Department in March 2011 has put the number around 218. Stock
grazing, poaching, overharvest, predation and loss of habitat have all
been considered as possible cause of decline. The interaction of
livestocks with Hangul deer by way of overgrazing in the upper reaches
of park during summer months is also a cause of its decline.
“Interactions” implies a ‘relationship’ between any two or more
individuals, species and other groups on a common dimension. Among
animals, interspecific interactions would involve two dimension resource
use and social interactions. Interactions on the resource use dimension
may take the form of either facilitation or competition (Sinclair and
Norton-Griffths, 1982, Vande Koppel and Prins, 1998). Under condition
of high biomass (or pasture availability), the former would be the
dominant form of interaction, as in the case of African Savannas (Sinclair
and Norton-Griffiths 1982, Jarman, 1974). However under low biomass
conditions, the potential for competition is great (Van de Koppel and
Prins, 1998).
Competition between animals has been defined as the utilization of
common resource, which may or may not be in short supply, in the
process harming one another (Birch 1957, Wiens 1989, Prins, 2000). This
harm is reflected in the population as lowered birth rates, or increased
death rates, or both and in the individual as loss of body conditions
resulting in lowered reproductive success (Schoener, 1977, Clutton
Brock, et al., 1988).
Interspecific competition (Schoener, Connell, 1983) may be of
following types.
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1. Interference or direct-competition – where active or passive social
interactions leads to one or both species avoiding each other
(Vance 1984).
2. Exploitative or indirect competition (Gause 1934, Vance 1984,
Begon et al., 1986, Johsen et al., 2000) where competing species
may:
a) Partition these resources among themselves through niche
differentiation (ecological separation) so that they can still coexist
together.
b) The superior competitor might take over the niche of the other
species competitively excluding them, or forcing them to settle for
less optimal resources (reflecting in the other species demography).
Interspecific competition leads to resource partitioning which may
occur along two main resource dimensions food and habitat (space)
(Schoener 1974). Herbivores usually select for various
topographical and vegetative features of the habitat (Gordon and
Illius 1989, Frank 1998) which also determines the utilization and
selection of food resources. The understanding of patterns of
habitat selection is required to estimate the ecological effects and
potential interactions between habitat and food (Johnson et al.,
2000).
Over most of their range, wild herbivores share their habitat with
both humans and a variety of domestic animal species from camel to
goat and are thus, forced to interact with them. This increasing human
and livestock population have led to wide scale depletion of natural
grassland and pastures and consequently, increased the pressure on both
wild fauna and flora. Such interactions may lead to the competitive
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exclusion of the wild species, described as the “pastoral road to
extinction” by Prins (1992).
This is especially true for habitats where the livestock pressures
and hence, their ‘potentially, competitive interaction with wild
herbivores, are relatively higher. Habitat provided by mountainous
regions form one such example with resource becoming scarcer due to
habitat destruction and degradation, due to land use changes including
livestock grazing. The competition for these resources becomes an
important limiting factor in determining the status, and indeed presence
or absence (through competitive exclusions) of wild animal population
(Mishra, 2001). Effective management of such area of low productivity
requires a sound understanding of the interaction between livestock
husbandry and both pasture dynamics and wild animal species (Fox
1996).
The impoverished habitat provided by the trans-Himalaya, where
food and other resources are scarce and available mainly in the short
growing season in summer (Jun-Sep.), wild animals face strong
competition from livestock. (Mishra 2001). In case of Hangul deer this
seems to be one of the most important factor affecting present population
number and status all over its range in Dachigam National Park. The
Hangul shows seasonal movements, spending winter on lower slopes and
the summer on heights. These seasonal movements are due to changes in
the climatic condition, which inturn influence the quality and quantity of
food availability (Kurt 1977, Clutton-brock et al., 1982. Shah et al.,
1983). This is suggested as the reason for deer remaining on the heights
during summer (Cluton-Broch 1982) where as mere presence of
livestock in the area during summer months may reflect a competitive
situation.
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There is thus, an urgent need to study the resource utilization by
the Hangul deer in order to identify the area most suitable for its
conservation and where all management activities could be concentrated.
It was with this aim, the present study on interaction between hangul and
livestock was undertaken at Dachigam National Park.
CHAPTER - 3
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achigam National Park is located 21km northeast of Srinagar,
summer capital of Jammu and Kashmir State. It covers an area of
141km2 which extends between 34o05' – 34o11' N and 74o54' – 75009'E in
Zanskar mountain range of Northwest Himalayan biogeographic zone of
India (Rodgers et al., 2000). The National Park is bound by Dara block of
the Sindh forest division in north; by Brain block, Khrew and Tral ranges
of forest plantation Division in the South by Harvan village and Harvan
reservior in the West; and by Lidder forest division in the East. The
Overa-Aru wildlife sanctuary is connected to the South Eastern portion of
Dachigam National Park.
Based on altitudinal and vegetation categories Dachigam National
Park is divided into two parts (Lower Dachigam and Upper Dachigam).
The lower Dachigam comprises the areas that range from 1,650m to
3,950m (Mahadev peak) and the altitudinal range upper Dachigam ranges
from 2,000 m to 4,400m (Sharma et al., 2007). Dachigam National Park
has a temperate climate with cool summer and harsh winter. The mean
temperature recorded in summer is maximum 27.3oC and minimum in
winter of 2.0oC.
Average rainfall recorded is 660mm but there is no definite rainy
season as like other parts of the country.
The vegetation of lower Dachigam is classified as Himalayan moist
temperate forest (Champion and Seth, 1968). The middle altitude of the
D
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park is typical of West Himalayan upper broad leaved conifer mixed
forest that is replaced by subalpine birch forests and alpine scrub and
meadows above 3,000m the vegetation of the valley is very patchy. The
tree species such as Ulmus wallichiana, Salix alba and Populus cilia are
found along the streams, Prunus armenica is found in open scrub areas,
and Quercus rober and Robina pseudoacacia in distinct pure patches
which shows evidence of having been planted. Shrub species are quite
evenly distributed throughout the valley. Common shrub species in the
lower parts of Dachigam are four species of Prunus, two species of each
of Robus, Berberis vibernum and Rosa indigofera and Parratiopsis
(Sharma et al., 2007).
The vegetation on the southern aspects is characterized by grassy
slopes with Prunus armenica, Rosa webbiana and Rubus niveus. The
nallah (stream) have reasonable tree cover, including species such as
Aesculus indica and Juglans regia. The northern aspects have more tree
and shrubs cover with species such as Pinus griffithi, Prunus armenica
and Parrotiopsis jaequemontiana.
CHAPTER -2
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here is not any information available on the interaction of Hangul
deer with livestock. In contrast to the detailed information available
on such aspects on Euroepen red deer, Muledeer and White tailed deer
(Ahlen 1975, Willms 1979, 1980 Green 1987, Gordon 1988, Loft et al.,
1991, Gallina 1993, Heroldova 1996, Kie 1998, Mysterud et al. 1999.
Tewart et al. 2002, Kuiters et al. 2005. Torstenson et al. 2006, Hosten et
al. 2007, Cooper et al. 2008).
Schaller (1969) made observations on various behavioral aspects
like rutting, seasonal migration and food availability of Hangul deer
(Cervus elaphus hanglu, Wagner) at Dachigam National Park Kashmir.
Cowan and Holloway (1973) recognized hunting as the major
cause for the decline in Deer populations all over the world.
Anthony and Simth (1974) made comparison of rumen and fecal
analysis to describe the diet of Mule deer (Odocoileus heminous) and
White tailed deer (Odocoileus virginianus) in southern eastern Arizona
(USA). Rumen samples were analyzed volumetrically and fecal samples
microspically and the results were found to be quite similar.
Holbrook (1974) developed a system for wildlife habitat
management on southern national forests, which used to accomplish both
timber and wildlife habitat needs.
Mecaffery et al. (1974) studied the summer foods of White tailed
deer (Odocoileus virginianus) in Northern Wisconsin using rumina
T
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collected from 76 road-killed deer. Aspen (Populous spp.) leaves and
grasses were found to comprise more food volume than any other plants.
Skinner and Telfer (1974) studied the spring, summer and fall
foods of White tailed deer (Odocoileus virginianus) in new Brunswik,
Canada by rumen analysis and by feeding site observations. Spring foods
were herbs and woody browse in roughly equal amounts. Feeding on
aquatics peaked in early July.
Ahlen (1975) studied the effects of land use, especially for forestry,
livestock rising and agriculture, on the quality of winter habitats of
Cervids (Alces alces, Cervus elaphus and Capreolus caprelus) during
1965-1972 in different areas in Norway and Sweden. It was found that
winter ecology of Cervids depended in many ways on land use changes.
Short and Sagelquist (1975) studied the forage of Ozark deer
(Odocoileus virginianus) during winter. It was found that during winter
when Oak mast crops were poor, the animal depended more on elbon rye
(Secale cereal L.) forage which improved deer carrying capacity during
these times.
Koppikar and Sabins (1976) under took a study of hair structure of
some Indian mammals that could be used for investigating carnivore food
habits on the basis of hair remains in the faeces.
Kurt (1977, 1978) estimated the food availability in winter and
spring by analyzing 180 plots along 8 transects through lower Dachigam.
Parrotiopsis jacquemontiana was the dominant food source available to
deer in winter. In spring the food was limited to riverine forest and stream
sides.
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Short et al., (1977) observed that Pinyon pine (Pinus edulis) and
Juniper (Juniper spp.) woodlands were important deer and elk habitats. In
the study area at fort Bayard New Mexico (USA) mule deer and elk were
found to eat evergreen browse extensively during winter.
Bloom (1978) evaluated the late winter use of mature forest
ecosystems by Deer (Odocoileus hemionus sitkensis) in the Kadashan
Bay area of southern Alaska. It was found by track observations that
ecosystems under 50m elevation supported by old growth timber stands
were much used.
Larson et al., (1978) used radio-transmitters to examine the
movement and habitat use of white-tailed deer in southern Wisconsin.
The purpose of the study was to determine the reason for high deer
density which was found to occur due to inaccessibility of swamp to
hunters and because of posted land. Tamarack swamp was the most
preferred habitat at all times of the year but was used less in summer
than in winter.
Carpenter et al. (1979) studied the effect of forage diversity on the
dietary selection by wintering mule deer. It was found the food selection
altered significantly as availability of forage changed. At the beginning of
the trail when the forbs and grasses were abundant, they comprised better
than 50% of the diet but by the end of trial when these preferred forage
were less abundant, grass and forb declines.
Kurt (1979) reported that hangul deer no longer migrated to upper
Dachigam due to excessive disturbance in that area but remain in lower
Dachigam thoughout the year.
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Willms et al. (1979) studied the interaction between mule deer and
cattle on big Sage brush Range in British Columbia, they reported that
both deer and cattle selected blue bunch wheatgrass and crested wheat
grass while sandbergs blue grass was more often used by deer, light
grazing did not exert any appreciable effect on deer distribution.
Willms et al., (1980) studied the effect of fall-grazing and burning
blue bunch wheat grass range on the forage selection by deer and cattle.
Deer and cattle displayed the greatest preference for forage from the
burned treatment and least preference for forage from control. It was also
found that grazing pressure by deer was not sufficient to cause the
preference ranking among treatments to change.
Willms et al., (1980) while studying forage selection of Muledeer
(Odocoileus hemionus hemionus) and cattle on summer range in the
Douglas fir (Pseudotsuga menzierri) zone in British Columbia noted that
both the ungulates showed preference for clover, willow and fire weed.
When the availability of these forages was not limited diet overlap was
high, but as their availability declined, diet overlap decreased and both
deer and cattle were forced into their individual food niches.
Zofia (1980) examined the rumen contents of 91 roe deer and 93
Red deer in the Bialoweiza primeval forest to study their food
composition. It was found that herbs formed 80% of the roe-deer’s food
in spring and summer and 65% in autumn and winter. Red deer preferred
leaves, small twigs and the bark of trees like Populous tremula, Picea
excels and Pinus sylvestris.
Clark and Gilbert (1982) assessed the importance of ecotonal or
edge environments to white-tailed deer by using pellet group count
method in central Ontario (Canada). The deer densities were higher at
Chapter –3 Review of Literature
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edge sites and lower at non-edge sites because the former had more
vegetative species.
Shah et al. (1983) studied the winter diets of Hangul deer (Cervus
elaphus hanglu, Wagner) at Dachigam National Park, Kashmir by
analyzing fecal and rumen samples and found that Parrotiopsis
jacquemantiana, Jasminum humile, Arthraxon lanceolata and Berberis
lyceum were the main food item of the deer during this season.
Wydeven and Dahlgren (1983) determined the food habits of elk
(Cervus elaphus nelsoni) by examining feeding sites and rumen samples.
Gramoids were the major forage classes eaten in spring and summer
while forbs in fall and winter.
Dinesman and Knyazev (1984) made studies on the occurrence of
the red deer in the east of the Mangolian Altai. The deer occurred more in
the dark coniferous forest.
Chapman et al. (1985) recorded the distribution and habitat
selection by Muntjac and another species of deer in a coniferous forest in
Suffolk, England. Muntjac deer were found to be selecting areas with a
variety of vegetation type particularly ground vegetation. Roe deer were
found throughout the forest, Fallow deer and Red deer were selecting
habitats with a high percentage of Scots pine but avoiding compartments
with Corsican pine.
Irwin (1985) studied the food habits of Moose (Alces alces) and
White tailed deer (Odocoileus virginianus) on a burn in boreal forest in
Northern Minnesota. Terrestrial diets were dominated by leaves and twigs
of woody species, primarily Willows (Salix spp.) and Quaking aspen
(Populous tremuloides).
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Messier and Barratte (1985) correlated vulnerability of deer to
predation positively with winter severity and negatively with the use of
winter yards.
Medcraft and Clark (1986) made observations on the seasonal
habitat use and diet of mule deer (Odocoileus hemionus) and Pronghorns
(Antilocapra americana) on a coal surface mine in North-eastern
Wyoming. It was found that alfa alfa (Medicago sativa) dominated mule
deer diets from spring through fall and fourwing saltbush (Atriplex
conescens) dominated in winter. The pronghorn diets consists of large
proportions of native herbs in spring and summer,alfa alfa in spring,
summer and fall and sage brush in fall and winter.
Beier (1987) tested the hypothesis that female white-tailed deer
(Odocoileus virginianus) select a higher quality diet than males by
analyzing fecal samples collected on the E.S. George Reserve, Michigan.
It was found that females had significantly higher fecal nitrogen (FN)
levels than the males. In winter, females consumed significantly more
grass and less browse than males.
Green (1987) made the prolonged field study of four sympatric
species of Himalayan ungulates like Himalayan musk deer (Moschus
chrysogaster), Sambar (Cervus unicolor), Serow (Capricornis
sumatraensis) and goral (Nemorhaedus goral).The various ecological
parameters like habitat use, diet and activity pattern were compared in
order to examine the level of interspecific competition.
Oedekovan and Lindzey (1987) studied the winter habitat patterns
of elk, muledeer and moose on the winter ranges near Kemmerer,
Wyoming, the habitat use varied with respect to snow depth, vegetational
type and topography.
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Wallace and Krausman (1987) examined the distribution and
habitat use by elk (Cervus elaphus),mule deer (Odocoileus virginianus)
and cattle in a ponderosa Pine-bunchgrass range in central Arizona. A
48km survey route was driven through pastures containing cattle and
through pastures without cattle to document the effect of cattle had on
native ungulates during the summer of 1981 and 1982. It was found that
distribution of elk and mule deer and habitat used by elk changed when
cattle were introduced to the range.
Gordon (1988) examined the impact of cattle on red deer grazing
and its performance. It was found that deer preferentially grazed areas
that had been grazed by the cattle the previous winter. It was also found
that there were more calves per hind in the area grazed by cattle than in
another area which was relatively unaffected by cattle grazing.
Juan (1988) studied the interaction and dominance relationships in
female groups of wild red deer (Cervus elaphus) in terms of age-sex
classes and comparing the periods before and after the rut. A decrease in
interaction rates and the arising of reversals was found from pre-breeding
to post breeding.
Braza and Alvarez (1989) studied the habitat use by red deer and
fallow deer in Donnana National Park (Spain). It was found that fallow
deer tended to occupy the marsh and its periphery, whereas the red deer
was found in all different types, showing a slight preference for the shrub
and dunes areas. The seasonal habitat preference in case of fallow deer
did not vary much while the red deer preferred humid areas during
summer.
Gordon and Illius (1989) described the seasonal changes in the
vegetation community used by red deer, cattle, goats and ponies on the
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Isle of Rhum, Scotland. During the winter when food resources were of
low abundance and digestibility, the ungulates showed extensive resource
partitioning. During the summer when resources availability and
digestibility was high, the grazing species congregated on the vegetation
communities which contained high biomass of a high quality resource,
mesotrophs, graminoids and forbs.
Takatsuki (1990) studied the summer food habits of Sikadeer on
Yakushina Island Southern Japan, dietary composition was dominated by
graminoids, particularly by P. owatarii in the bamboo grassland of above
timber line, whereas leaves and non leaf parts of woody plants were
important in the cryptomeria forest.
Sankran (1991) attributed the decline of swamp deer in Dudwa
National Park, Uttar Pradesh to high incidence of poaching outside the
park area.
Loft et al. (1991) studied the effect of cattle grazing on selection of
home ranges and habitats by female mule deer (Odocilleus hemionus) on
summer range in the Sierra Nevada, California. Deer shifted their habitats
reducing the use of habitats preferred by cattle and increasing the use of
habitats avoided by cattle.
Pridnya (1991) studied the interrelationship between ungulates and
plant communities in the habitat area and noted that Nordmann fir
underbrush was a principal source of food during winter.
Welch et al., (1991) monitored leader browsing by red deer and roe
deer at 2000 young Sitka spruce trees in western Scotland (U.K). The
rates of leader browsing peaked in late winter and also for a few weeks
during spring but were least from mid June to September. The incidence
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was closely related to height. Trees from 30 to 50cm tall suffered the
most damage while the trees taller than 80cm rarely incurred leader
browsing.
Moore and Parker (1992) considered severe winters, predation,
over harvest, poaching, low fawn recruitment and loss of habitat as
possible cause for the decline in deer number in New Brunswick.
Qianzhu Xiao and Chen (1992) examined the food habits, foraging
heights and habitat of moose, red and roe deer from 1987 to 1989 during
winter on Shengshan forestry farm, Heihe city. There were significant
food overlaps between the three and the foraging heights of 3 species
were normally distributed with the standard deviations of 39.0 cm
(moose), 37.0 cm (red deer) and 29.2 cm (roe deer) moose and red deer
mostly used Korean pine forest and roe deer mainly used marsh and
Korean pine .
Gallina (1993) determined the dietary relationships between white-
tailed deer (Odocoileus virginianus couesi) and cattle in Durango,
Mexica. There existed a significant difference in the use of different plant
groups between the two herbirores. Deer preferred trees and shrubs (85%
of diet) where as cattle preferred grasses (61%).
Sherlock and Fairley (1993) examined the diets of red deer (Cervus
elaphus) in an enclosure by analyzing 50 fecal samples. Grasses were the
main food items of the deer particularly during summer. During winter
Ling heather Calluna vulgaris was also a main forage item.
Armleder et al. (1994) studied the winter habitat use by muledeer
(Odocoileus hemoinus hemoinus) in the Central interior of British
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Columbia and found that deer concentrated their activities in old
Douglas-fir forests.
Muri and Karin-Geering (1995) studied the effects of cultivated
area of oil seed rape on roe deer habitat in Switzerland. The most
common oo-type rape was significantly preferred over o-type.
Thirgood et al., (1995) studied the diurnal habitat use by Fallow
deer (Dama dama) by direct observations in sites of differing
environmental structure and composition. The sites chosen by deer
ranged from continuous woodland areas in the new forest, Southern
England to open agricultural sites with only scattered woodland areas. In
the new forest, the habitat used most overall by both sexes was open
woodland while in agriculture all area, the most preferred site was closed
woodland, mixed sex group preferred grasslands.
Heroldova (1996) examined the dietary overlap of three ungulate
species; the Wildgoat (Capra aegagrus), the Mouflon (Ovis musimin) and
roe deer (Capreolus capreolus) in Palava Biosphere Reserve and found
the greatest similarity for the goat and moulflon diet and the lowest for
the roe deer and, mouflon.
Kie (1996) studied the effects of cattle grazing on optimal foraging
in mule deer (Odocoileus hemionus) and found that deer spent more time
feeding per day in late summer in pastures used by cattle during a year of
normal precipitation, however, in a drier year deer spent less time feeding
per day in late summer in grazed pastures. Deer acted as time minimizes
when forage conditions were good but shifted to energy maximizing
strategy when forage condition were poor.
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Mattiello et al. (1997) studied the environmental preferences and
social aggregations of red deer (Cervus elaphus) by direct observations in
an alpine valley. Group composition was similar as reported in other
environments. But male preferred the higher part of the valley more
frequently than females.
Nicholson et al. (1997) reported that migrating Mule deer made
trade – offs between habitats containing high-quality forage and those
with less risk of predation.
Mysterud et al. (1999) observed the correlation between habitat
selection by Roe deer (Capreolus capreolus) and domestic sheep (Ovis
aries) and the resources availability on a forest range in Southern
Norway. Habitat selection by sheep was highly correlated with the
availability of grasses while that of deer was correlated with the canopy,
cover; moreover, habitat selection by roe deer was effected by temporal
scale.
Bleich (1999) reported that mountain ungulates often seek steep,
rugged terrain to reduce risks of predation, especially when accompanied
by neonates.
Latham et al. (1999) studied the comparative feeding ecology of
red deer (Cervus elaphus) and roe deer (Capreolus capreolus) in Scottish
Plantation forests. Diets were assessed by botanical and chemical analysis
of 144 rumen samples and it was found that both species ate more grass
and forbs in summer and heaths in winter. The roe deer was found to be
more selective than red deer.
Shukla and Khare (1998) studied the food habits of wild ungulates
and their competition with livestock in Pench Wildlife Reserve, Central
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India. There was overlap of two classes of ungulates in their foods which
might led to the degradation of wildlife habitats as the domestic ungulates
out numbered the wild ungulates considerably.
Werner et al. (1999) studied the habitat used of red deer, cattle and
horses at high elevations in the Andean Precordillera. By pellet group
surveys, it was found that mallins at high elevation were highly preferred.
Johnson et al. (2000) used the automated telemetry system (ATS)
to study the resources selection and spatial separation of mule deer and
elk, at the U.S. Forest Service Starkey Experimental Forest and Range
(Starkey) in Northeast Dregon during spring 1993-96. Mule deer
distribution was inversely related to elk resources selection but elk
distribution was not related to mule deer resources selection.
Stewart et al. (2000) examined the white-tailed deer (Odocoileus
virginianus) use of clearings relative to forage availability in sub tropical
thorn wood land in South texas, United States. Response of deer to
clearings supported the forage-maturation hypothesis; the deer used
habitats with the greatest availability of high quality forage.
Tessy et al. (2000) reported that caribou preferred higher elevation
forests dominated by subalpine fir and spruce during early winter.
Weckerly and Ricca (2000) studied Roosevelt elk in northern
California habitats by using the presence of sign (tracks and feaces) and
found that signs gave estimation of habitat used by elk.
D’ Eon (2001) used snow-track surveys during three winters to
determine mid winter deer distribution and habitat use in dense canopy
forests of south eastern British Columbia. Deer tracks were recorded
along straight line transects and habitat plots were measured at 50m
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intervals. During the period of shallow snow depth, deer were found
dispersed widely throughout a large area compared to the period of
relatively deep snow. Deer distribution and habitat use was best explained
by relative snow depth in all sampling periods.
Tarr and Pekins (2002) studied the influence of supplementary
feeding on the energy balance of white-tailed deer (Odocoileus
virginianus) in Northern New Hampshire, U.S.A. during January-March
1997, field metabolic rate (FMR) and energy balance of 10
supplementary fed wield fawns was measured with doubly labeled water
over 19-21 days. It was found that an individual high FMR was not
detrimental to energy balance and was related to availability of feed. It
was estimated that high FMR could be maintained only if fawns
consumed about 1kg of supplementary feed daily.
Tewart et al. (2002) studied the temporo spatial distribution of elk,
mule deer and cattle resource partitioning and competitive displacement.
It was concluded that a strong difference among species in use of space,
elevation, steepness of slope and use of logged forests were observed.
The two ungulates avoid areas used by cattle, indicating shift in niche
breadth and competitive displacement elk by cattle.
Kerfmacher et al. (2003) developed a technique for conducting
small-plot burn treatments in ecosystems where larger – scale burns were
impractical.
Short and Knight (2003) examined the effects of fall cattle grazing
intensity on elk (Cervus elaphus) and deer (Odocoileus spp.) forage on
rough fescue range in West Central Montana. It was concluded that fall
cattle grazing can be used as wildlife habitat improvement tool to reduce
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unpalatable standing dead material . The 70% removal treatment was the
most favorable for habitat improvement without degrading the range.
Kuiters et al. (2005) studied the facultative and competitive
interaction between sympatric cattle, red deer and wild boar in Dutch
woodland pasture. They concluded that when cattle occupancy in pastures
increased, Red deer almost disappeared from these pastures to use
alternative feeding grounds. Cattle grazed pastures year round with peak
intensity during growing season. Red deer and wild boar grazed pastures
primarily during autumn and winter.
Forsyth et al. (2005) examined the diet selection by invasive red
deer Cervus elaphus scoticus in a temperate Newzealand forest. It was
found that as the concentration of foliar fiber increased, the preference of
deer for foliage decreased.
Peterson et al. (2005) linked Key deer (Odocoileus virginainus
clavium) loss to anthropogenic factor like domestication. Illegal feeding
was found to cause changes in density group size and distribution.
Torstenson et al. (2006) carried out the study of elk, muledeer and
cattle foraging relationships on foot hills and mountain rangeland. In all
seasons elk and cattle consumed grass dominated diets, mule deer
consumed more forbs and shrubs than either elk or cattle. Foraging niche
overlap was high between mule deer and elk in spring and between elk
and cattle in summer and fall.
Hosten et al. (2007) studied the diet overlap and social interaction
among cattle, horse, deer, elk in Siskiyo, National Monument, South
Oregon. They concluded that total average overlap of diet between cattle
Chapter –3 Review of Literature
22
and native ungulates is 6% for deer and 13% for elk. The avoidance of
areas used by deer and elk in relation to cattle used was observed.
Cooper et al. (2008) carried out study on the distribution and
interaction of white-tailed deer and cattle in Semi-arid grazing system.
White-tailed deer were sympatric with cattle although there was extensive
overlap in spatial distribution of deer and cattle the species exhibit strong
temporal separation. Deer did not show avoidance of cattle until they
were with in 50m from each other.
Shah et al. (2008) conducted status survey of hangul deer (Cervus
elaphus hanglu) in Dachigam National Park and observed an imbalance
of the sex ratio with 1 stag to 12-13 hinds. Deer estimation were put
around 170.
Jan and Bhat (2008) studied bear predation risk associated with
Hangul deer in Dachigam National Park, Kashmir, and concluded that
predation by bear was possible when both species co-exited in
appreciable numbers and when the appreciable food supply for bear was
not available in the habitat.
Aryal et al. (2010) carried out the study on the spatial habitat
overlap and habitat preference of Himalayan musk deer (Moschus
chrysogaster) in Sangarmatha National Park, Nepal. Musk deer preferred
gentle to steep slopes with a significant overlap with the distribution of
livestock.
Clinton and Weckerly (2010) studied the habitat interference by
Axis deer (Axis axis) on white-tailed deer (Odocoileus virgianus). Axis
deer were superior at interference competition, but white-tailed deer were
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not superior at exploitative competition, thus species co-existence is
unlikely.
Shah et al. (2011) studied the causes of decline of critically
endangered hangul deer in Dachigam National Park. The cause of decline
were both physical and biological factors, including grazing, fuel wood
and timber extraction, charcoal making, poaching and predation by
leopard and black beer.
CHAPTER - 4
MATERIALS AND METHODS
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4.1: General field methods
A preliminary reconnaissance of the study area was carried out at
the beginning of study to determine the best method Line transect of
sampling.
The well defined tracks were mostly used as transects as it was
easier to walk silently along the tracks. The length of transect varied and
each transect were walked in a manner to cover all the habitat types and
to collect information on hangul, livestock, drooping and vegetation
type. In total 14 transects were demarcated eight (i-viii) in lower
Dachigam and six (ix-xiv) in upper Dachigam (Fig. 4.1).
Transect 1: Main gate to Draphama (6 km) it was subdivided into IA
(Main gate to trout hatchery) and IB (trout hatchey to
Draphama) on the basis of anthropogenic disturbances.
Transect II: Panzgam to Kaunar (3km)
Transect III: Traversed through Badinnar (3 km)
Transect IV: Reshiwuddar to Pannar (2km)
Transect V: Drog nar (3km)
Transect VI: Traversed through Zahil (2km)
Transect VII: Munyu to munyu top (3km)
Transect VIII: Draphama to Pahilipora (4km)
Transect IX: Pahilipora to Yechigachi (3km)
Transect X: Pahilipora to Waskhar (7km)
Transect XI: Waskhar to Dagwan (8 km)
Transect XII: Dagwan to Sangergula (10km)
Transect XIII: Sangergula to Gretnar (12 km)
Transect XIV: Gretnar to Letchtop (5 km).
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Each transect were walked with a uniform pace, and the area of all
sides of the transect was first scaned by naked eye and then using 10 x
50x field binoculars. Once the animal (hangul or livestock) was sighted,
the place was observed and each observation was treated as one group
irrespective of number of individuals seen. For each sighting the
following information was noted in the area.
 Date and time of observation
 Species of animals (Hangul, Sheep, Goat, Buffalo, Ox, Horse).
 Group size and type (group type identified were all male female with
young and mixed group).
 Age and sex classification
 Activity (e.g. Feeding, resting, others)
 Slope angle
 Vegetation type
 Distance to ridgeline
 GPS location of the point on the trail from where animal were
sighted (wherever possible) and any other remarks.
Table 4.1. Gives age and sex classification, while Table 4.2 gives the
description of activity type.
Incase the animals were observed to be feeding, the location of the
feeding site was identified and the sight was visited and sampled either
on the same or the next day (Nievergelt 1981).
The lower Dachigam transects/trails were sampled twice a month
to record visual encounters/signs of animals.
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In addition the lower Dachigam slopes were scanned on weekly
basis from specific vantage points and watch towers using 10 x 50x field
binoculars.
Upper Dachigam was visited once a month for 5-6 days from May
to September.
Animal signs observed were pellets of hangul and livestock,
hoofmarks, debarking (feeding) signs on trees, horns/antler rubbing on
trees and hairs of hangul deer. (Plate 1)
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Fig. 4.1: Map showing the transects of Dachigam National Park
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4.2. Specific Field methods
Resource utilization by hangul deer and livestock:-
a. Spatial overlap between Hangul and livestock
Location of both hangul deer and livestock were plotted on 1: 50,
000 survey of India (SOI) Toposheet of intensive study area. This
toposheet was later overlaid between the grid of 1 x 1cm (500 x 500m)
to compare the spatial overlap between the hangul and livestock. The
number of grids consisting only hangul or livestock sightings and those
containing both in the same grid were compared to assess the spatial
overlap between the two groups.
b. Habitat selection and utilization
To assess the pattern of habitat use and selection by hangul and
livestock species, data on habitat variables “available” and ‘used’ was
gathered and analyzed.
c. Diet selection and overlap
Determination of plant species (and where possible, plant parts)
available and eaten by both hangul deer and livestock was carried out
using quadrant sampling (Munjerkar 1997).
Availability and use of various plant species and plant parts were
quantified for the area where the animals were seen feeding with the help
of vegetation sampling plots. When an animal species (hangul or
livestock) was seen feeding in an area, the location of the feeding site
was carefully noted down and the area visited the same or the next day.
A 5m radius circular feeding plot was then laid in the area within this at
least 10, 1x 1m quadrants were sampled randomly (without replacement)
to quantify plant parts available and eaten by hangul and livestock.
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In areas used by both hangul and livestock. It would be difficult to
distinguish between feeding sign (and hence, plant species and parts
eaten) of the two. Therefore the efforts were made to sample such area
immediately.
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Table 4.1. Criteria used for age and Sex classification of Hangul deer
in study area (Dec. 2010 – Nov. 2011).
Age class Sex class Description
Age Body size Horn size Coat color
Yearlings
Male < 1 yrs - Spotted body
Female 1-2 years Medium small Spotted body
Adults
Female  2yrs Medium Spotted body
Male class 1 3-4 yrs Larger than
sub. Adult
First branch on
antlers. (class I)
“Spike male”
Coat color is
brown sides are
grayish
Male class II 4-8 yrs Large 7-branchnes class
II
Coat color is
brown sides are
grayish
Male class III 8-12 years Largest 12- branches
class –III
Coat color is
brown sides are
grayish
Table 4.2 Types activity shown by Hangul Deer in the study area
(Dec.2010-Nov.2011)
Activity Description
Feeding Head down towards ground, eating and searching for
food.
Moving Forward motion with head held at should level or
higher
Standing Motion less stand with head hold above shoulders
Resting Sitting
CHAPTER - 5
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bservation on Hangul group size, age–sex composition, habitat and
diet use and selection (including use and selection by livestock)
and separation with livestocks are detailed in the following sections.
These results are based on observations on hangul and livestock present
in the study area. Information on dependence of the local human and
livestock population on hangul habitat in terms of pasture usage in
summer and biomass removal is also given.
5.1: Hangul Population; group size and composition
A total of 207 hangul encounters were recorded during study
period. This included; 154 sightings, 18 hoofmarks, 15 pellet groups, 13
feeding signs and 7 antler rubbing signs on tress. The overall encounter
rate (±SE) based on transect sampling 3.01 ± 0.49 individuals/hr and 1.37
± 0.22 individuals/km respectively. The group size of hangul ranged from
1-32 and the mean group size was 5.2 ± 1.05 individuals per group. The
hangul showing seasonal distribution in Dachigam National Park. Most of
the observations encountered along the range of 90 km2 area. Hangul
group size was maximum in spring (7.04 ± 2.00) followed by winter
(6.65 ± 1.04), Autumn (4.17 ± 0.96) and minimum in summer (3.65 ±
0.65). (Fig. 5.1).
O
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2010-Nov. 2011.
0
1
2
3
4
5
6
7
8
Spring
G
ro
up
Si
ze
32
Hangul at Dachigam National Park Dec.
Winter Autumn Summer
season
Results
Chapter –5
29%
Female formed the largest proportion of individuals (50%) of Hangul
population. Male accounted for 29% while fawns encountered 21%.
5.2.)
Fig. 5.2 Group structure of Hangul at Dachigam
2010 – Nov. 2011.
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Most of the animals were active,
in other activities (moving, standing) and only few were in resting stage
(Plate 2)
5.1.1. Density
The overall Hangul density (90 km
Density was highest in spring (15.9 ± 4.9), followed by winter (12.3 ±
3.30) autumn (10.3 ± 2.6) and summer (7.09 ± 1.97).Although density
varied across seasons but difference was not statistically significant.
5.3.)
Fig. 5.3 Hangul density in different seasons at D
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5.1.2. Livestock holding and composition
Grazing continued to be a limiting factor preventing the Hangul from
full exploitation of its habitat during summer, and autumn. The grazers
were found to be present in the whole of upper Dachigam. (Plate 3,4)
The alpine meadows and other area of upper Dachigam were frequented
by large herds of herbivores as sheep, goats, cattle, horse etc. The
estimated number of stock grazers in upper Dachigam during study
period (May 2011- Sep 2011) are shown in table 5. The main route for
the entry of men and their livestock in Dachigam National Park are.
1. Sangergula – Shikargah route
2. Darah- lidwas route
3. Khunmoh – Sangri route
4. Mulnar – nagpora route
5. Kulan – Gund route
6. Nagaberan – Satoor route
Table 5. Estimated number of stock-grazers in Dachigam National
Park during study period.
Year Sheep Goats Cows/Ox Buffaloes Horse
2011 5000-6000 1000-2000 300-500 200- 300 50 - 100
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5.2 Habitat use and selection of Hangul and Livestock
The use and selection (preferences) of various habitat variables by
the Hangul and by two primary species of livestock i.e. sheep and goat is
presented. The category of the variable was said to be “preferred” if it
was used more than its proportional availability and ‘avoided’ if it was
used less than its proportional availability. It may be noted that the terms
are relative and have a strong relationship with the availability of that
category. The term avoided should especially be viewed with caution as
that category may still show substantial use, though the use would be
lesser than expected based on its availability. Due to this reason the actual
proportion use has also been discussed as even the most used (principle)
category may not necessarily come out as preferred.
Livestock have little choice in the use or selection of variables like
slope; most of them are herded or left to pastures that reflect the
convenience of their owners. Hence use of habitat variables by livestock
has been analyzed only so far as they serve to compare against use by
Hangul.
5.2.1. Habitat use by Hangul
Temperate grassland scrub habitat was used more than its
availability in all seasons. Riverine and lower temperate mixed habitats
were used in proportion to availability. Where as lower temperate pine
and mid temperate habitats were used less than availability. No signs or
sightings were recorded in alpine areas above 3200 m elevation.
On examining the availability and utilization of the elevation
categories a significant difference in the use of elevation zones by Hangul
between seasons were recorded. In spring Hangul used the elevation
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categories (2001–2300m) and (2301-2600m) more than their availability,
but used higher elevations (2901-3200m) less than their availability and
median elevation in proportion to their availability.( Table, 5a, Fig. 5.4a)
In summer and autumn maximum percentage of sightings and signs
were recorded in the elevation range from 2301-2600m. Above 2900m
Hangul does not utilize the area because of pressure from livestock
during summer months. In winter hangul used the valley areas with
elevation zone of 1700-2000 more than their availability.
The maximum proportion of Hangul visual encounters and signs
were recorded in Eastern aspects. Aspects of Hangul differed
significantly in different seasons. In spring Hangul used western and
northern aspects less than their availability, but in summer used north-
eastern aspects more than their availability, and south eastern aspects less
than their availability. In autumn Hangul used western aspects less than
their availability and used all remaining seven aspect categories in
proportional to their availability. In winter Hangul used eastern aspects
more than its availability and used areas with south, north and south
eastern aspects less than their availability. (Table 5b, Fig. 5.4b.)
Slope used by Hangul differed significantly but the maximum
percentage of visual encounters and signs were recorded in slope category
of 10o – 20o. In spring Hangul used area with steeper slope (> 40o) more
than their availability and all other slope categories in proportional to
their availability. In summer an area with gentler slope were used less
than their availability but in autumn Hangul does not show any
preference for slope and used all categories in proportional to their
availability. In winter Hangul used less steeper slopes (10-20o) and flat
area more than their availability (Table 5c, Fig. 5.4c).
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5.2.2. Livestock habitat use: Movement pattern on pastures
Livestock does not show any selection or preferences. Higher
elevations (above 3000m) were used most followed by middle elevations
of up to 2500m. These were restricted to the period of summer season.
(Fig. 5.4a) some areas of upper Dachigam were so heavily over grazed by
cattle that continuous grass cover was converted to patches of grass. A
strong correlation was found between the absence of Hangul and the
presence of grazer, during the month of summer and autumn.
Livestock does not show any selection to aspects, they grazed all
the meadows left by their owners. However southern and south western
aspects were used more than northen or western (Fig. 5.4b).
Horses, cattle and buffalos use slopes > 40o where as sheep and
goats prefer less steeper meadows. However livestock selects the slope
above > 30o (Fig. 5.4c).
As mentioned above, livestock exercised little or no choice in the
use of various habitat variables or pastures, this being decided by the
herders. Hence to understand the pattern of habitat use by livestock and
compare them with Hangul, It is necessary to understand their grazing
and movement patterns as decided by herders, while the livestock grazed
mostly in upper elevation zones in summer, with in these areas they
tended to over utilize some areas and under use others. Such a patchy use
reflected the convenience and selection exercised by the herders.
Chapter –5
Table 5a: Availability and use of elevation by Hangul and livestock
in Dachigam National Park Dec. 2010
Available
Above 2900 16
2601-2900 14
2301-2600 25
2001-2300 10
1700-2000 35
Fig. 5.4a. Availability and use of elevation by Hangul and livestock
in Dachigam National Park Dec. 2010
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Fig. 5.4b. Availability and use of different aspect range by Hangul
deer and live stocks at Dachigam National Park Dec. 2010
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Table 5c: Availability and use of
Dachigam National Park, Dec. 2010
Available
>40 27
20-30 25
10-20 28
0-10 20
Fig. 5.4c. Availability and use of
Dachigam National Park, Dec. 2010
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5.3: Diet selection by Hangul and live stock
5.3.1: Diet selection by Hangul deer
Based on direct feeding observation, the major dietary items for
Hangul in spring were: Parrotiopsis jacqumontina, Hedera nepalensis,
Poa annua, Hemerocalli fulva, Berberis lyceum; Forbs were the major
contribution followed by tress, grasses and shrubs.(Table5e; Fig. 5.6).
In winter Hangul diet includes Hedra nepalensis, Salix alba,
Aesculus indica, Rosa sps; Trees contributes major portion of diet
followed by shrubs, forbs, grasses and climbers.
In autumn the major component of Hangul diet were Indigofera
sps. Rosa sps. Hedera nepalensis, Parrotiopsis jacquamontiana, Quercus
rober, Polygonum sps, shrubs accounted for major contributors followed
by forbs, trees and grasses. In summer major contributors of diet include
Poa annua, Hemeroeallis fulva, Carex sps. Aesculus indica, Geum
elatum, Dipsacus mitis, Morus alba; Grassess contribute major portion of
diet followed by climbers, forbs and shrubs.
Bulk of diet in summer was contributed by five species Poa annua,
Hemerocalis fulva, Carex sps. Aesculus indica, Geum elatum (69.7%)
and most of other formed a small percentage of total contribution to the
diet (Table 5d).
5.3.2: Livestock diet
Livestock are present in upper Dachigam area only during summer
months. The major contribution of sheep and goat diet include, Poa
annua, Geum elatum, Dipsacus mitis, Trifolium sps, Phlomis spectabilis,
(74%). similarly major dietary items for cattle and horse include, Geum
elatum, Dipsacus mitis, Trifolium sps. Plantgo lanceolata, Phlomis
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spectabilis, Aconitum sps. (88%), the other species contribute a very little
percentage of live stock diet.
5.3.3: Diet separation between Hangul and livestock
The seven dominant species in Hangul diet contributed (79.5%) of
its diet. For the same species their relative contribution to the lives stock
diet was highest for sheep and goats (70%) followed by cattle and horses
(53.4%).
Based on above it is evident that there are some similarities in the
proportionate consumption of various species between hangul and
livestock diet. Hence there was a large overlap of diet between hangul,
sheep and goat and little overlap of diet between hangul, cattle and horse.
(Fig 5.5.)
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Table 5d: Percentage contribution of different plant species to
Hangul and livestock diet in the study area.
S. No.
Percentage use
Species Hangul Sheep and Goat Cattle, Horse
1 Poa annua 18.4 13.9 3.2
2 Hemerocallis fulva 15.3 6.3 0.0
3 Carex sps. 13.2 0.0 0.0
4 Aesculus indica 12.3 0.0 0.0
5 Geum elatum 10.5 12.8 16.7
6 Berberis lyceum 2.6 0.0 0.0
7 Morus alba 4.6 0.0 0.0
8 Solanum nigrum 3.2 0.0 0.0
9 Dipsacus mitis 5.2 18.2 19.3
10 Trifolium sps. 4.6 16.3 14.2
11 Plantago lanceolata 1.1 2.5 8.2
12 Phlomis spectabilis 1.0 6.3 18.3
13 Verbasum thapsis 1.0 5.8 0.0
14 Potentilla supine 1.0 0.0 0.0
15 Astragalus sps. 0.8 0.1 0.0
16 Aconitum sps. 0.5 4.6 11.3
17 Others 5.1 6.5 8.7
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Fig. 5.5. Percentage contribution of different plant species to Hangul
and livestock diet in the study area.
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The location of both Hangul and livestock sighted during the study
revealed that Hangul were quite spread out in distribution in the study
area mainly in lower and middle elevations. Livestock sightings
concentrated in higher and middle elevations. Thus it is quite evident that
middle elevations were the zone of overlap between Hangul and livestock
especially sheep and goat.
ab
Plate 2: a. A group of hangul deer feeding at oak Patch (Dachigam National Park)
b. Sub adult of hangul deer (male) drinking water at Dachigam National Park
ab
c
Plate 1: a. Pellet group of hangul
b. Hoofmark
c. Feeding sign
Plate 3: Livestock (Sheep) feeding at Upper Dachigam
ab
Plate 4: Livestock at upper Dachigam
a. Cattle
b. Sheep
ab
Plate 5: a. Hangul deer at Dachigam
b .Forest fire at Dachigam
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6.1. Introduction
Interspecific interaction among animals involves two dimensions-
resource use and social interaction. Intereaction based on resource use
can be broadly classified as facilitation and competition (Van de Koppel
and Prins 1998). Facilitation among large herbivores is an important
interaction in area with high graminoid biomass, as with the African
Savannas while in areas with low graminoid biomass competition would
be the dominant player (Jarman and Sinclair 1979). A species interacting
with another species can be using a particular resource, thus limiting the
availability of that resource for the other species (Resource Limitation).
Resource limitations can lead to competition if the resource use by the
two species overlaps (Mishra 2001).Under natural conditions, the
competing species would evolve adaptive strategies to overcome the
effects of the competition. However in human influenced ecosystems that
exist at present, wild animals stand little, if any chance of out-competing
domestic livestock, which have the advantage of stall fed supplementary
diet and healthcare. Therefore competition between wild animals and
livestock assumes greater importance interms of the survival and
maintenance of the population of wild animals.
6.2. Hangul in Study Area
Hangul deer is one of the many of such wild-animals affected by
competition with livestock. The Hangul’s habitat use confirms their
preference for the elevation categories of up to 2900m. In winter Hangul
shows the preference upto 2000m, in spring 2100-2300m were used more
than their availability, in summer and autumn higher elevations of the
habitat was preferred.
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The Hangul like other deer species use speed to escape predators.
However on perceiving danger they were seen to escape to the nearest
crests, possibly to enable the monitoring of predators (danger) from a
safer distance and to keep them insight. The most favorable anti-predator
strategy would be to stay in large groups (Geist 1971). Add to that the
still persistent threat of hunting; the Hangul would form cohesive groups
that ensure equal safety to all. The mean group size of hangul was
5.2±1.05 individuals per group which was in accordance to other workers
(Bhat et al., 2009). It is worth while to mention here that due to pressure
of hunting in the recent past and some stray occasions still taking place,
the flight distance of hangul on sighting humans was extremely large
(minimum distance being 100m per obs).
The preference of eastern and steeper slopes was due to the fact
that eastern slopes get more exposed to sunlight that provides relief from
harsh cold winds. In summer the Hangul population segregate i.e.,
females form smaller groups and males separated from each other
establishing social hierarchy and moving in different areas as also
observed in red deer (Clutton – Brock et al., 1982; Kie et al., 1996). They
segregate to use higher elevations with maximum forage but the extreme
pressure from livestocks in higher elevations restricted Hangul in the
elevation categories of 2500 – 2800m.
6.3. Migration in the Study Area
The distribution of Hangul in the study area showed a seasonal
migration documented in earlier studies (Kurt, 1979, Shah et al., 1983).
The distribution pattern in the area would be dependent on various factors
including availability of preffered forage, climatic conditions, breeding
seasons and anthropogenic activities.
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There was a significant difference in the habitat use patterns by
Hangul in Dachigam National Park. In winter and spring the maximum
sightings and signs were recorded in the valley with flat areas which
provide shelter to Hangul from extreme cold and heavy snowfall in its
distribution range and fulfill the requirement of food. The preferential use
of riverine habitats by Hangul in winter and spring was due to the fact
that riverine habitat were close to water and being provided with artificial
food and salt licks by the park management. (Shah et al., 1983). The
movement of Hangul population from upper elevation to valley areas in
winter and spring can be attributed with extreme cold weather conditions
in upper elevations, this kind of temporary movement of Hangul was
found to be similar to Red deer (Cutton – Brock and Albon 1989).
The disturbance in the summer ranges of Hangul in the form of
large number of grazers, their cattlestock dogs and local inhabitants that
use such areas for resource dependency alter their summer range and
therefore reduce the habitat range available to Hangul and the habitat
quality. Because of such disturbances the migration of Hangul to higher
elevations is restricted, which leads to dispersal of Hangul to the
adjoining protecting areas of the Dachigam National Park. In the late
autumn Hangul start congregating in lower elevations with ample forage
and resting places. The presence of excessive anthropogenic pressure in
upper elevation, the deer out of 141km² is restricted within the area of
90km2 only. The density of Hangul was found to be highest in spring,
followed by winter autumn and summer.
6.4. Livestock in the Study area
The livestock population of the study area consisted of about 5000-
6000 sheep, 1000-2000 goats, 300-500 cow, 200-300 buffalos and 50 –
Chapter –6 Discussion
51
100 horses along with 100-150 nomads were found during the study
period. The huge number of stock grazers in upper Dachigam forced the
deer to sub-optimal forage habitats. A strong co-relation was found
between the absence of Hangul and the presence of grazers during the
months of summer and autumn. Similar behavioral avoidance of cattle
that resulted in restricted use of areas has been observed for Elk (Nelson
1982) and Mule deer (Firebough 1969). Though moderate cattle grazing
can diversify the vegetation but excessive grazing and anthropogenic
activities in higher habitats of Dachigam had reduced the cover and some
areas on the soils were vulnerable to erosion, resulting in the loss of food
and habitat for hangul deer. Bowyer and Bleich (1984) also observed that
cattle grazing probably eliminated valuable cover for does with fawns
increasing the probability of predation. There was always the great
danger that parasites and diseases of sheep may spread to deer (Longhurst
et al., 1954). With the human introduction of domestic livestock the
dynamic equilibrium between wild herbivore and producers could range
quickly. The livestock can alter the composition of range land vegetation
by creating a grazing disclimax as the plants with high forage values were
excessively utilized.
6.5. Ecological Separation between Hangul and Livestock
Hangul deer use the available habitat of lower and middle
elevations (upto 3000m), where as livestocks are herded or left to alpine
pastures that reflect the convenience of their owners. They prefer the
elevation categories above 3000m but some sightings were also recorded
at in the elevation zone of 2500m. Thus both Hangul and livestock used
the middle elevations of Dachigam National Park. Hangul preferred
eastern aspects more than others and the use of very gentle slope were
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common to both Hangul and livestock. Although the use of particular
areas by livestock are a reflection of the choice made by the herder. Infact
that they are using these resources and shell continue to do so as long as
they are grazed in the same areas. We thus see that along the gradient of
elevation and slope there was a substantial overlap in usage. The
important point to note is that in spite of this overlap, while livestock
continued to use steeper slopes on upper elevations to a substantial
degree, such areas were almost entirely avoided by Hangul deer.
The overlap of diet showed an overlap between two group with
greater similarly between the diets of Hangul and sheep – goat. Five main
species were shared between them including Poa annua (Hangul 18.4%,
Sheep-goat 13.95). H. fulva (Hangul 15.3%, sheep-goat 6.3%), Geum
elatum (Hangul 10.55%, sheep-goat 12.8%) Dipsacus mitis (Hangul
5.2%, sheep-goat 18.2%) and Trifolium sps. (Hangul 5.2%, sheep-goat
16.3%). Three species were shared largely between Hangul and cattle –
horse including Geum elatum (Hangul 10.5%, cattle–horse 16.7%)
Dipsacus mitis (Hangul 5.2%, cattle–horse 19.3%) and Trifolium sps.
(Hangul 4.6%, cattle –horse 14.2%).This clearly indicates an overlap in
the resource use between Hangul and Livestock.
During summer, the Hangul like other wild herbivores would
disperse to areas in middle and higher elevations where they can access
better resources. These areas are those where the livestock also occurred
and hence maximum overlap for use of resources between hangul and
livestock in the region.
This overlap for habitat use and food forced the hangul to return to
areas not being used by livestock in middle elevations. The livestock are
therefore limiting the use of better food species (resources) by Hangul,
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through their sheer presence in areas where such resources occurred.
Hangul are being competitively excluded out of higher elevations by the
livestock.
Resource limitations in large herbivores have shown to reflect in
their population characters as loss of body condition, greater motility and
lower fecundity (Cluttob-Brock et al., 1988, Wilson and Mac Leod
1991).Based on this, the ratio of 21%Hangul fawn during the present
study appears to be on the lower side, thus, reflecting resource limitation.
The natural resilience of a population would allow the population under
stress to bounce back to normal only if the limiting factors are removed.
If that does not happen the population would likely break down and the
number declines until they reach levels that can be maintained at the low
resource that exists.
6.6 Anthropogenic Disturbances in the study area
The anthropogenic disturbances witnessed in the park besides stock
grazing include, fuel wood and timber extraction, grass cutting, charcoal
making, staff vehicles of government departments, security forces located
in the park and tourist-vehicles. During autumn months 8-10 persons
were usually observed on several occasions making charcoal for the
coming winter. This activity could lead to uncontrolled fires in the park.
The grass cutting was recorded from mid April to October and 40-60
persons were almost seen regularly involved in this activity. This includes
locals and nomads who extract grass for feeding their cattle during winter
with in the park premises. Gruisen (1983) observed that large quantities
of grass were cut from within the park for winter fodder. The Hangul
therefore come into indirect competition within the domestic livestock.
Since they took only those species palatable to their domestic livestock. It
Chapter –6 Discussion
54
could lead to depletion of food spectrum for Hangul deer. Poaching has
been identified as the main cause of decline of Hangul in the past (Gee
1965, Holloway 1970) and comprised both civilians and military
personnel (Kurt 1977).During present study locals hunt hangul near
Khunmuh on midnight of January 19 2011, hence is the cause of decline
of Hangul deer in the park. The maintenance of several government
departments in the park posed a great threat to hangul deer. The staff and
vehicles of these departments and security forces located in the park were
found to be disturbing the deer round the year. The Trout hatchery and
VIP guest house maintained in the breeding valley of Hangul deer posed
a great threat to deer. Daily convoys of VIP’s visit to these spots were
found to disturb the wild fauna in general. Gruisen (1983) also reported
that disturbance to wild life was caused by visitors driving noisily along
six km stretch of road to VIP lodge at Draphama. The anthropogenic
pressure on hangul habitats can be inferred from the fact that about 20
villages having estimated population of more than one million surrounds
the park boundaries.
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Conclusion
The Kashmir red deer or Hangul (Cervus elaphus hanglu) the state
animal of Jammu and Kashmir is one of the four easternmost subspecies
of red deer that has a restricted distribution unlike other red deer species
which are widely distributed. Its number declined rapidly at an alarming
rate after 1950 due to mass poaching and habitat destruction. An
estimated population of 3000 was reduced to 170 in 1970. Thereafter, the
protection afforded to deer led to their gradual recovery and the
population increase to appreciable extent in late 80’s, however, with the
onset of militancy in early 90’s the Hangul was once again put to great
trouble due to lawlessness in the state. The latest census conducted by
wildlife department put the number around 218.
The sole habitat for Hangul deer, Dachigam National Park is
situated 21 km northeast of Srinagar and is 141 sq km in area. The
presence of forage, climatic conditions and anthropogenic activities lead
the Hangul deer to show seasonal distribution in the premises of the park.
In winter and late autumn the deer showed clumped distribution in
riverine areas, in spring season the movement of deer coincided with the
change in climatic conditions and sprout of fresh forbs and grasses. The
local migrations to higher elevations during summer possibly meant for
exploitation of quality forage, but the excessive grazing in upper areas by
domestic livestock could not allow the deer to utilize the succulent
grasses and broad leaved herbs available there. The deer was therefore
forced to suboptimal foraging habitats, where few food plants were the
dominant foraging items.
About 20 villages having an estimated population of above one
lakh adjoin the park boundaries, the inhabitants of these villages enter the
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park through different entry routes. Some people take huge stocks of
cattle, sheep and goats to upper area of Dachigam during summer and
autumn. As a result the Hangul deer was not allowed to use these area
and was forced to stay in lower Dachigam. A strong correlation was
found between the absence of Hangul and the presence of grazers in
upper Dachigam during summer and autumn. Besides over grazing in
certain areas had made soil vulnerable to erosion resulting in the loss of
food and habitat for deer. The poaching of deer by some Gujjars and
Bakerwalls (Nomads) were also evident within the park. The excessive
grass cutting by locals and nomads was recorded from March to October
for feeding their cattle during winter. The Hangul therefore come into
both direct and indirect competition with domestic livestock since the
people took only those species palatable to cattle it could lead to the
depletion of food spectrum for hangul deer. The fuel wood and timber
extraction if continued could led to loss of shelter which is necessary for
winter survival of deer. The deer could, therefore, face more winter
mortality without such habitats.
Thus the anthropogenic activities and over grazing in upper reaches
of Dachigam had restricted all the activities of hangul like seasonal
movements, habitat utilization, movement according to sex and age,
grouping pattern, rutting, fawning and fawn rearing to lower areas of
Dachigam National Park.
The maintenance of several government departments in the park
also posed a great threat to deer. Most of disturbances to Hangul come
from the staff and vehicles of these departments. Daily convoys of VIP’s
visit to Drapahama guest house were found to pose a great threat to deer
particularity during rutting season when males were driven out of their
habitats.
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Recommendations
The conservation of wildlife has acquired urgency because it is
relevant for human survival. The wildlife conservation and management
goal is possible only by people participation, better cooperation between
decision makers and environmentalists. Due consideration should be
given to the following points for the protection and management of
wildlife in general and Hangul deer in particular in Dachgam National
Park.
1) There is an urgency to develop a comprehensive management plan
for Dachigam national park. Despite the fact that some
conservation steps had been taken in the past, the park is still being
degraded for its resources. So a fresh comprehensive management
plan be worked out to protect the Hangul habitats in the park,
sientific community should conduct research on priority
management issues. It is often argued that the
ecologists/researchers fail in communicating their knowledge to
decision makers and, therefore, necessary to link science to
management in order to have effective management. The advice
provided by the researchers need to be fed into the development
exercise.
2) The population structure of hangul deer (abundance, age structure,
sex ratio and increase rate) should be analyzed and maintained.
3) Improvement of the vegetation in lower Dachigam by a regulated
fire engine, by removal of senescent vegetation on grassy slopes.
4) The Government of Jammu and Kashmir should develop and
implement strategies for controlling grazing in upper Dachigam so
as to prevent the summer habitats of deer from destruction. Once
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grazing is banned, poaching will automatically stop. Unless this is
done, the hangul is certain to become extinct in the wild.
5) Appropriate legal measures should be enforced in order to protect
the park areas against illegal exploitation.
6) The presence of several government departments was recognized
as the main and long outstanding problem, which can be solved
only by their removal. The restriction of access to lower Dachigam
during rutting season should be enforced and fully implemented.
7) The wildlife Department of Jammu and Kashmir should practice
captive breeding of rare and endangered hangul deer.
8) The regular monitoring of all the entry routes should be undertaken
to prevent local people from entering the park premises. For this
purpose, the strength of field staff should increased.
9) The exchange of information between the public, forest managers
and wildlife biologists should be given due emphasis for ensuring
long success of wildlife management.
10) There should be annual census of the predators like black bear and
leopard to know their exact status.
11) Tourism should be controlled and its negative consequences
reduced. A centre should be established in the National Park to
educate visitors about environmental protection and management.
12) Special conservation schemes be launched by Government of
Jammu and Kashmir in collaboration with Government of India
with the aim to protect the critically endangered hangul deer.
13) A thorough study of predator-prey interactions be undertaken to
know the impact of predation on critically endangered hangul deer.
14) A socio-economic survey in the adjoining villages of park be
undertaken to know the dependence of people on park resources
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and the development of viable alternatives should be given
emphasis. Eco-development should be launched as necessary
measures for rural development.
15) Awareness progremmes should be launched to educate the local
people about the values and importance of wildlife.
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